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2. JET SPACE 2 1 2
$R$ $TR$ $D$ $(R, D)$
Example 2.1. $J^{2}(\mathbb{R}^{2},\mathbb{R})$ 2-jet space 8
$J^{2}(\mathbb{R}^{2}, \mathbb{R}):=\{(x, y, z,p, q, r, s, t)\}$
1880 2014 17-22 17
(canonical differential system) $C^{2}\subset T(J^{2}(\mathbb{R}^{2}, \mathbb{R}))$
$C^{2}:=\{X\in T(J^{2}(\mathbb{R}^{2}, \mathbb{R}))|\varpi_{0}(X)=\varpi_{1}(X)=\varpi_{2}(X)=0\},$
$\varpi_{0}:=dz-pdx-qdy, \varpi_{1}:=dp-rdx-sdy, \varpi_{2}:=dq-sdx-tdy.$
$(J^{2}(\mathbb{R}^{2}, \mathbb{R}), C^{2})$ 8 5
Remark 2.2. jet space
[YI],[Y2]
Example 2.1 2-jet space
2 1 2
(1) $F(x, y, z,p, q, r, s, t)=0$
$x,$ $y$
$z=z(x, y), p= \frac{\partial z}{\partial x}, q=\frac{\partial z}{\partial y}, r=\frac{\partial^{2}z}{\partial x^{2}}, s=\frac{\partial^{2}z}{\partial x\partialy}, t=\frac{\partial^{2}z}{\partial y^{2}}.$
(1) “ $(F_{r}, F_{s}, F_{t})\neq(0,0,0)$ (
). $F(x, y, z,p, q, r, s, t)=0$ $\Sigma;=$
$\{F=0\}\subset J^{2}(\mathbb{R}^{2}, \mathbb{R})$ $C^{2}$ $\Sigma$ $D=\{\iota^{*}\varpi_{0}=\iota^{*}\varpi_{1}=\iota^{*}\varpi_{2}=0\}\subset T\Sigma$
$(\iota: \Sigmaarrow J^{2}(\mathbb{R}^{2}, \mathbb{R})$ :inclusion). $(\Sigma, D)$ (1) #
$F(x, y, z,p, q, r, s, t)=0$
$(\Sigma, D)$ 2
Remark 2.3. $\Sigma=\{F=0\}$ jet space
$\Sigma$ $C^{2}$ $\Sigma$ $D$
$\Sigma=\{F=0\}$ 1 $C^{2}$ $\Sigma$
$D$ rank 4 $\Sigma$ $J^{1}(\mathbb{R}^{2}, \mathbb{R})$ submersion
3. TYPE-CHANG$1NG$





Theorem 3.1. (1) $(\Sigma, D)$
(1) $w\in\Sigma$ $($ $\triangle(w)<0)\Leftrightarrow$ $w\in\Sigma$
coframe $\{\theta_{0}, \theta_{1}, \theta_{2}, \eta_{1}, \eta_{2}, \pi_{1}, \pi_{2}\}$ : $D=\{\theta_{0}=\theta_{1}=\theta_{2}=0\}$
$d\theta_{0}\equiv 0, d\theta_{1}\equiv\eta_{1}\wedge\pi_{1}, d\theta_{2}\equiv\eta_{2}\wedge\pi_{2}, mod \theta_{0}, \theta_{1}, \theta_{2}.$
18
(2) $w\in\Sigma$ $($ $\triangle(w)=0)\Leftrightarrow$ $w\in\Sigma$
coframe { $\theta_{0}, \theta_{1}, \theta_{2}, \eta_{1}, \eta_{2}, \pi_{1}, \pi_{2}\}$ : $D=\{\theta_{0}=\theta_{1}=\theta_{2}=0\}$
$w$
$d\theta_{0}\equiv 0, d\theta_{1}\equiv\eta_{1}\wedge\pi_{1}, d\theta_{2}\equiv\eta_{1}\wedge\pi_{2}+\eta_{2}\wedge\pi_{1}, mod \theta_{0}, \theta_{1}, \theta_{2}.$
(3) $w\in\Sigma$ $($ $\triangle(w)>0)\Leftrightarrow$ $w\in\Sigma$
coframe $\{\theta_{0}, \theta_{1}, \theta_{2,\eta_{1},\eta_{2}}, \pi_{1}, \pi_{2}\}$ : $D=\{\theta_{0}=\theta_{1}=\theta_{2}=0\}$





Remark 3.2. Monge $M$





$\Sigma_{p}$ $=$ $\emptyset$ $\Leftrightarrow$ hyperbolic or elliptic
$\Sigma_{p}$ $=$ $\Sigma$ $\Leftrightarrow$ parabolic
type-changing












12 1 2 (1) $F=0$
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2 1 2 $r=$








(2) $F(x, y, z,p, q, r, s, t)=0, G(x, y, z,p, q, r, s, t)=0$
(2) $(F_{r}, F_{s}, F_{t})$ $(G_{r}, G_{S}, G_{t})$ (
). 2-jet space (2)
$(R, E)$ :
$R:=\{F=G=0\}\subset J^{2}(\mathbb{R}^{2}, \mathbb{R}), E:=C^{2}|_{R}.$
$\dim R=6$ , rank $E=3.$
3 type
4 type
Theorem 4.1. (Cartan, Noda- $S$- Yamaguchi)
$R=\{F=G=0\}$ 4 :






$\{\begin{array}{l}d\theta_{0} \equiv\omega_{1}\wedge\theta_{1}+\omega_{2}\wedge\theta_{2} mod \theta_{0}d\theta_{1} \equiv\omega_{1}\wedge\omega_{2} mod \theta_{0}, \theta_{1}, \theta_{2}\end{array}$
$\{\begin{array}{l}d\theta_{0} \equiv\omega_{1}\wedge\theta_{1}+\omega_{2}\wedge\theta_{2} mod \theta_{0}d\theta_{1} \equiv 0 mod \theta_{0}, \theta_{1}, \theta_{2}\end{array}$
$\{\begin{array}{l}d\theta_{0} \equiv\omega_{1}\wedge\theta_{1}+\omega_{2}\wedge\theta_{2} mod \theta_{0}d\theta_{1} \equiv\omega_{2}\wedge\pi mod \theta_{0}, \theta_{1}, \theta_{2}\end{array}$
$\{\begin{array}{l}d\theta_{0} \equiv\omega_{1}\wedge\theta_{1}+\omega_{2}\wedge\theta_{2} mod \theta_{0}d\theta_{1} \equiv\omega_{1}\wedge\pi mod \theta_{0}, \theta_{1}, \theta_{2}\end{array}$
$d\theta_{2}$ $\equiv\omega_{2}\wedge\pi$ $mod \theta_{0},$ $\theta_{1},$ $\theta_{2}$
$d\theta_{2}$ $\equiv\omega_{2}\wedge\pi$ $mod \theta_{0},$ $\theta_{1},$ $\theta_{2}$
$d\theta_{2}$ $\equiv\omega_{1}\wedge\pi$ $mod \theta_{0},$ $\theta_{1},$ $\theta_{2}$
$d\theta_{2}$ $\equiv\omega_{2}\wedge\pi$ $mod \theta_{0},$ $\theta_{1},$ $\theta_{2}$





Theorem 5.1. $(^{?}\Sigma_{p}, D_{p})$ $(iii)$ -type
:
Theorem 5.2. 1 type-changing
$r=f(x, y, z,p, q, s, t)$
$(ii)$ -type $\Leftrightarrow$ $f_{S}\triangle_{s}+2\triangle_{t}\neq 0.$
(0)-type $\Leftrightarrow$ $f_{s} \triangle_{S}+2\triangle_{t}=0,2_{dy}^{fd}\triangle_{S}-f_{S}\frac{d\triangle}{dy}+2\frac{d\Delta}{dx}\neq 0.$
$(i)$ -type $\Leftrightarrow$ $f_{S} \triangle_{S}+2\triangle_{t}=0,2_{dy}^{fd}\triangle_{S}-f_{S}\frac{d\triangle}{dy}+2\frac{d\Delta}{dx}=0.$
Remark 5.3. Theorem 5.2 $r=f(x, y, z,p, q, s, t)$ “
type-changing $F=0$




Definition 5.4. $F=0$ 1 type-changing (
$(\Sigma, D)$ ). $\Sigma_{p}$ Monge
type-changing Monge
$M_{p}:=\{\iota^{*}\theta_{0}=\iota^{*}\theta_{1}=\iota^{*}\theta_{2}=\iota^{*}\eta_{1}=\iota^{*}\pi_{1}=0\}\subset T\Sigma_{p}$
$\iota$ : $\Sigma_{p}arrow\Sigma$ inclusion.
$M_{p}$ $\Sigma_{p}$ generic $\dim M_{p}$ $=$
$1$ (defining 1-form ) $\dim M_{p}>1$
Proposition 5.5. $\dim M_{p}=1$ or $\dim M_{p}=2.$
:
Theorem 5.6. 1 type-changing Monge
:
$\dim M_{p}=1$ $\Leftrightarrow$ $(ii)$ -type or (0)-type
$\dim M_{p}=2$ $\Leftrightarrow$ $(i)$ -type
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